To determine whether patients discharged from hospital during the December holiday period have fewer outpatient follow-ups and higher rates of death or readmission than patients discharged at other times.
Introduction
The Christmas holiday is characterised by festivities, social commitments, and synchronised time off work for parents with school aged children. During these busy two weeks, the need for urgent medical care continues, with influenza and other respiratory viruses responsible for increased hospital visits. [1] [2] [3] [4] [5] [6] Although acute hospital based services are usually available during the holiday period, this might not be the case for outpatient care. Early follow-up of outpatients with a physician provides an opportunity for education, drug review, discussion of results, and detection of clinical deterioration. 7 This practice is associated with reduced readmissions for patients with some chronic diseases, [8] [9] [10] and it is now a quality indicator for primary care practices. 11 Studies of the "weekend effect" have described increased mortality in patients admitted to hospital on weekends compared with weekdays. [12] [13] [14] One proposed mechanism is decreased staffing of hospitals during offhours. 15 Delays in testing and procedures on weekends provide further evidence of real differences in weekend care. 16 17 The comparatively few studies examining the effect of timing of hospital discharge on patient outcomes have reported mixed results. [18] [19] [20] [21] [22] Patients discharged at weekends tend to be younger, have fewer comorbidities, and have shorter lengths of hospital stay than patients discharged on weekdays. 20 22 23 We hypothesised that the December holiday period is a vulnerable time for patients discharged from hospital, as reduced staffing levels could affect coordination of care and access to follow-up. We tested whether patients discharged from hospital during
WhAT IS AlReAdy knoWn on ThIS TopIC
Many studies have found that patients admitted to hospital during off-hours are at increased risk of in-hospital mortality Some studies have found that patients discharged from hospital on Fridays or at weekends are at increased risk of readmission The outcomes of patients discharged during the December holiday period have not been described
WhAT ThIS STudy AddS
Patients discharged during the December holiday period have an increased risk of death or readmission within 7, 14, and 30 days Patients discharged during the holiday period are also less likely to have an outpatient follow-up visit with a physician within seven or 14 days of discharge The baseline characteristics of patients discharged during the holiday period did not differ meaningfully from those discharged during control periods doi: 10.1136/bmj.k4481 | BMJ 2018;363:k4481 | the bmj the holiday period were at greater risk of death or readmission than patients discharged at other times. In addition, we compared follow-up with a physician in these two groups.
Methods
We conducted a population based retrospective cohort study of patients discharged from acute care hospitals between 1 April 2002 and 31 January 2016, in Ontario, Canada. ICES in Toronto, Canada, collects deidentified health administrative data for all residents with a health insurance number, including information on hospital admissions, 24 emergency department visits, 25 outpatient visits to a physician, 26 27 and demographics and vital statistics. 28 
Study population
We identified all patients discharged to the community (not to a nursing home, rehabilitation centre, or other acute care facility) after an urgent hospital admission in Ontario between 1 April 2002 and 31 January 2016. We excluded three groups likely to have noticeably different follow-up needs and risk of readmission: newborns, women admitted for an obstetrical delivery, patients admitted for palliative care, or those with a length of hospital stay more than 100 days (see supplementary appendix figure 1). We also excluded people with missing age, missing sex, invalid home locations, invalid death dates, or who were discharged outside the December holiday or control periods. Only the patient's first hospital discharge was selected.
Study periods
We defined the two week December holiday, which comprises Christmas Day and New Year's Day, as described in the school year calendar in the province of Ontario. 29 As the start and end dates shift each year to always begin and end with a weekend, and to ensure that the follow-up window most closely aligned with the holiday period, we chose Fridays as the start and end dates (see supplementary appendix table 1).
We selected two winter time control periods that were separate from the December holiday. These control periods began four weeks before and four weeks after the start of that year's December holiday period, in late November and January. Control periods contained the same number of Fridays, weekdays, and weekends as the holiday period, but no statutory holidays.
patient and hospital characteristics
We examined hospital type and several characteristics of patients and admissions: year of hospital discharge, age, sex, rural residence, Charlson comorbidity index score, 30 socioeconomic status (measured using median neighbourhood income), length of hospital stay, arrival by ambulance, diagnosis, discharged with home support or against medical advice, and previous healthcare usage (emergency department visits, hospital stays, outpatient visits, home care visits).
outcomes
The primary outcome was a composite of death or readmission within 30 days of hospital discharge. Readmission was defined as either an emergency department visit or an urgent rehospitalisation. Secondary outcomes were outpatient follow-up with any physician within seven and 14 days of hospital discharge (see supplementary appendix table 2). We also reported death or readmission within seven and 14 days, as well as death, urgent rehospitalisation, or visit to an emergency department within 7, 14, and 30 days of discharge. We selected discrete outcomes for our main analyses owing to intuitive interpretation and policy relevance of these outcomes, as performance indicators are often based on binary outcomes at 7, 14, and 30 days.
Statistical analysis
We compared patients discharged during the December holiday with those discharged during the control periods. Univariate comparisons used standardised differences of means, with a difference of less than 0.10 (10%) considered to be unimportant. Baseline characteristics with standardised differences below this threshold have a negligible correlation with the exposure group. 31 Standardised differences are often used to compare propensity score matched groups, and they can also be used to compare characteristics in unmatched observational studies. 31 32 With large sample sizes, small differences in means can result in statistically significant values, yet standardised differences provide an estimate of the magnitude of the difference between groups.
For illustrative purposes, we plotted time to death or readmission using a Kaplan-Meier curve. For all outcome comparisons we report unadjusted and adjusted odds ratios (with 95% confidence intervals). Adjusted odds ratios were obtained with logistic regression models estimated using generalised estimating equations methods and including all measured patient and hospital characteristics. 33 To account for clustering of patients within hospitals we used an exchangeable correlation structure. 34 Where information on income fifth was missing, this was set to a level of "0" and included in the model.
We undertook a confirmatory analysis using a propensity score matched cohort and time-to-event analysis for the primary outcome (see supplementary appendix table 3). To evaluate the temporal relation between Christmas Day and short term outcomes we plotted the proportion of patients experiencing each seven day outcome according to their day of discharge, for 30 days before to 30 days after Christmas Day.
Subgroup analyses
We examined outcomes for adults with an in-hospital diagnosis of heart failure or chronic obstructive pulmonary disease. Patients with these high risk chronic conditions might benefit from early followup. [8] [9] [10] We also tested for effect modification by baseline risk of readmission, as estimated by the LACE (Length of stay of index admission, Acuity of admission, Comorbidities, and Emergency department visits within past six months before hospital admission) score, a validated tool to predict 30 day death or readmission in adults after hospital discharge. 35 As others have done, we defined high risk as a LACE score of 10 or more, corresponding to a predicted risk of 12% or more for 30 day death or readmission. 36 37 To obtain adjusted odds ratios for the effect of holiday admission in high and low risk groups, we modified our earlier logistic regression model by including an interaction term between hospital discharge during the holiday period and risk group.
Similarly, we tested for an interaction term between hospital discharge during the holiday period and calendar period (2002-08 or 2009-15). Analyses were carried out using SAS software, version 9.4 (SAS Institute, Carey, NC).
patient and public involvement
No patients were involved in setting the research question or the outcome measures, nor were they involved in developing plans for recruitment, design, or implementation of the study. No patients were asked to advise on interpretation or writing up of results. We plan to disseminate the results of the research to the general public through the use of press releases.
Results

Patient characteristics
Of 670 946 eligible participants, 93 092 (13.9%) were children, 303 579 (45.3%) were adults aged less than 65, and 274 275 (40.9%) were older adults. Half (n=335 715, 50.0%) of the patients were female, and half had no baseline comorbidities (n=354 130, 52.8%). Most (n=477 044, n=71.1%) had no hospital admission in the previous year, although more than half (n=390 612, 58.2%) had visited an emergency department at least once in the past six months. The most common diagnoses for hospital admission were diseases of the circulatory system (n=113 013, 16.8%), digestive system (n=105 571, 15.7%), and respiratory system (n=89 781, 13.4%). The median length of hospital stay was 3 days (interquartile range 2-7 days).
Overall, 217 305 (32.4%) patients were discharged during the December holiday period and 453 641 (67.6%) during the two control periods. Patients discharged during the holiday period were similar to those discharged during the control periods (table 1) .
Follow-up with a physician
Patients discharged during the holiday period were less likely to have follow-up with a physician within seven days (36.3% v 47.8%, adjusted odds ratio 0.61, 95% confidence interval 0.60 to 0.62) and 14 days (59.5% v 68.7%, 0.65, 0.64 to 0.66). Per 100 000 patients, there were 2999 fewer follow-ups within 14 days attributable to discharge during the holiday period.
The decreased likelihood of follow-up associated with discharge during the holiday period was observed across patient characteristics (see supplementary appendix table 4).
Death or readmission
Time to death or readmission differed between patients in the holiday period group and control periods group (log-rank test P<0.001, fig 1) . Patients discharged during the holiday period were at increased risk of death or readmission within 30 days (25.9% v 24.7%, 1.09, 1.07 to 1.10). This was explained by an increased risk of return to the emergency department (24.3% v 23.0%, 1.09, 1.07 to 1.10), rehospitalisation (11.8% v 11.4%, 1.06, 1.04 to 1.08), and death (1.5% v 1.5%, 1.06, 1.02 to 1.10) within 30 days (table 2). The increased risk of death or readmission associated with discharge during the holiday period was further accentuated within seven days (13.2% v 11.7%, 1.16, 1.14 to 1.18) and 14 days (18.6% v 17.0%, 1.14, 1.12 to 1.15). A confirmatory time-to-event analysis in a propensity score matched cohort (see supplementary appendix table 5) showed consistent results (death or readmission hazard ratio 1.08, 95% confidence interval 1.07 to 1.09).
The increased unadjusted risk of 30 day death or readmission was observed across many patient characteristics, and no group showed a statistically significant decreased risk (fig 2) . The holiday related risk seemed to be greatest for patients with a genitourinary condition, neoplasm, pregnancy related condition, or injury. Overall, per 100 000 patients there were 26 excess deaths, 188 excess rehospitalisations, and 483 excess visits to an emergency department attributable to being discharged from hospital during the holiday period.
analysis of "christmas effect"
Patients discharged during the week before or week after Christmas Day were less likely to have followup within seven days (33.6% v 47.6%, odds ratio 0.56, 95% confidence interval 0.55 to 0.56) than those discharged before or after this period (fig 3) . Patients discharged during the week before or the week after Christmas Day were at higher risk of death or readmission within seven days (14.2% v12.4%, 1.17, 1.15 to 1.18) than those discharged before or after this period (fig 3 and appendix figure 3 ). The absolute risk difference between the week before or the week after Christmas Day and the surrounding period was 14.0% (95% confidence interval 13.8% to 14.2%) for follow-up within seven days and 1.8% (1.6% to 1.9%) for death or readmission within seven days.
subgroup analyses
Patients admitted to hospital for heart failure were significantly less likely to have follow-up within seven days (36.5% v 50.6%, adjusted Of adults discharged during the holiday and control periods, 69 840 (35.7%) and 148 601 (38.0%), respectively, had a LACE score of 10 or greater, indicating a higher baseline risk of readmission (standardised difference in scores between groups was 0.05). Patients with a high LACE score (holiday 60.4% v control 70.8%, adjusted odds ratio 0.60, 95% confidence interval 0.59 to 0.62) and low LACE score (holiday 59.2% v control 68.2%, 0.67, 0.66 to 0.68) were less likely to have follow-up within 14 days if discharged during the holiday period. The holiday related decrease in follow-up was more pronounced in patients with a high risk LACE score (P<0.001 for interaction between LACE score group and discharge during the holiday period). A similar pattern was seen for follow-up within seven days (see supplementary appendix table 8 ).
The holiday related risk of 30 day death or readmission was more pronounced in patients with a low risk LACE score (holiday 22.5% v control 20.8%, adjusted odds ratio 1.12, 95% confidence interval 1.10 to 1.13) than those with a high risk LACE score (holiday 34.4% v control 33.1%, 1.06, 1.04 to 1.09, P for interaction <0.001, see supplementary appendix table 5). A similar pattern was observed within 14 days; however, at seven days this distinction between high risk and low risk groups was not apparent (P for interaction 0.25).
Patients discharged from hospital in 2009-15 had a greater holiday related decrease in follow- 
discussion
This study found that Ontarians discharged from hospital during the two week December holiday period had an increased risk of 30 day death or readmission compared with patients discharged during late November and January. The greatest holiday related increase in risk was within seven days of hospital discharge. Patients discharged during the December holiday were also less likely to have follow-up with a physician within seven and 14 days of hospital discharge. Per 100 000 patients, 26 excess deaths, 188 excess rehospitalisations, 483 excess visits to an emergency department, and 2999 fewer follow-up appointments could be attributed to being discharged from hospital during the December holiday.
The differences in outcomes could not be explained by observed hospital or patient characteristics, including admission diagnosis. Moreover, the increased unadjusted 30 day risk of death or readmission was observed across many patient characteristics, and no group showed a significantly decreased risk of death or readmission at 30 days. Although patients admitted to hospital on weekends might be sicker than their weekday counterparts, 38 patients discharged from hospital on weekends typically have characteristics associated with a lower risk for readmission, such as younger age, fewer comorbidities, and shorter hospital stay. 20 We similarly observed that patients discharged during the holiday period had a slightly lower baseline risk of readmission, as predicted by the LACE score. Patients at higher baseline risk had a lower holiday attributable 30 day risk of death or readmission than patients at lower baseline risk of readmission. Similarly, the 30 day risk of death or readmission for patients with chronic obstructive pulmonary disease was not significantly increased with discharge during the holiday period. The seemingly paradoxical findings observed in these key patient subgroups might suggest that holiday related risk is not proportional to baseline risk and could predominantly affect an otherwise lower risk group of patients. One example of how this could occur would be if in a setting of reduced resources over the holidays, clinicians prioritise higher risk patients for more thorough discharge planning.
Several possible mechanisms might explain how the December holiday period could lead to decreased follow-up. Firstly, the holiday period might be a time of reduced access to outpatient care, as clinic staff suspend work for a prolonged, and coordinated, holiday. Patients might not be able to contact their physician or could encounter difficulties in booking appointments. Secondly, patients might prefer to postpone their follow-up visit until their usual physician is available, or until the end of the holiday festivities or travel commitments. Thirdly, hospital based coordination of follow-up care might be reduced over the holidays, with staffing reductions mirroring those in outpatient clinics. Similar to procedural delays encountered during off-hours, 16 17 elements of discharge planning (eg, drug review, patient education, care coordination) could be limited by staff reductions during the holiday period.
The relation between discharge from hospital during the holiday period and death or readmission might also be explained in several ways. Firstly, for many the December holiday is filled with festive activities and potential physiological stressors (eg, tense interpersonal exchanges, lack of sleep, increased intake of alcohol, sodium, and sugar). These altered circumstances could destabilise an acute medical condition. Secondly, family members who are on holiday leave might prompt a relative to return early to the emergency department. Yet, the increased risk of readmission and death observed in our study suggests that such visits are not limited to minor conditions. Thirdly, decreased follow-up, as found in our study, could reduce the chance of identifying avoidable complications or early deterioration. In this study, we have not tested whether differences in follow-up explain the association between discharge during the holiday period and death or readmission; our findings only provide an ecological clue to the possibility that decreased follow-up and increased death or readmissions coexist. 39 To determine whether followup mediates the relation between hospital discharge during the holiday period and death or readmission, tools need to be developed to test a time varying binary mediator of a time-to-event outcome.
limitations of this study
Our study has several limitations. We used many strategies to increase the comparability of groups and minimise bias when possible. Although length of hospital stay, comorbidities, and previous attendance at an emergency department are known predictors of post-discharge outcomes, 35 40 they are imperfect proxies for more detailed clinical information on severity of illness. Thus, the possibility of confounding due to unmeasured differences remains. Furthermore, it is possible that increased out-of-province travel during the December holiday led us to underestimate rates of death or readmission in participants discharged during this period. Yet this would be expected to bias our findings towards the null hypothesis. Finally, our finding of a decrease in outpatient follow-up among patients discharged during the holiday period might not be generalisable to all populations. In particular, follow-up rates can be expected to vary according to local community practices. We found that discharge from hospital during the December holiday is a novel risk factor for both reduced follow-up and increased death or readmission. More detailed information on patient severity of illness would strengthen the argument for causation between discharge during the holiday period and health outcomes. Further study of the potential role of follow-up in mediating this relation is now justified. Rather than rushing to get patients home, hospital clinicians should pay attention to discharge planning for this vulnerable group, ensuring optimal patient education, drug review, and follow-up care. Discharged patients, unlike unwanted gifts, should not be returned after the holidays.
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